A murine model for induction of long-term immunologic tolerance to factor VIII does not require persistent detectable levels of plasma factor VIII and involves contributions from Foxp3+ T regulatory cells.
Under certain instances, factor VIII (FVIII) stimulates an immune response, and the resulting neutralizing antibodies present a significant clinical challenge. Immunotherapies to re-establish or induce long-term tolerance would be beneficial, and an in-depth knowledge of mechanisms involved in tolerance induction is essential to develop immune-modulating strategies. We have developed a murine model system for studying mechanisms involved in induction of immunologic tolerance to FVIII in hemophilia A mice. We used lentiviral vectors to deliver the canine FVIII transgene to neonatal hemophilic mice and demonstrated that induction of long-term FVIII tolerance could be achieved. Hemophilia A mice are capable of mounting a robust immune response to FVIII after neonatal gene transfer, and tolerance induction is dependent on the route of delivery and type of promoter used. High-level expression of FVIII was not required for tolerance induction and, indeed, tolerance developed in some animals without evidence of detectable plasma FVIII. Tolerance to FVIII could be adoptively transferred to naive hemophilia recipient mice, and FVIII-stimulated splenocytes isolated from tolerized mice expressed increased levels of interleukin-10 and decreased levels of interleukin-6 and interferon-gamma. Finally, induction of FVIII tolerance mediated by this protocol is associated with a FVIII-expandable population of CD4(+)CD25(+)Foxp3(+) regulatory T cells.